
DISCUSSION 

This department has been established by the editors in order to afford tc 
those interested in questions relating to economic geology an opportunity for 
informal discussion. Contributions are cordially invited either in the form 
of discussion of more formal papers appearing in earlier numbers or bearing 
upon matters not previously treated. Letters should be directed to the Editor, 
Sheffield Scientific School of Yale University, New Haven, Conn. The full 
name of the author should be attached to all communications. 

THE VEINS OF COB.,4LT. 

Sir:--When discussing or describing any of the ore bodies of 
northern Canada, authors are inclined to take liberties with the 
actions of the continental glaciers of the Glacial Period, and 
with the work of erosion which was done by them. The state- 
ment has often been made, ahd may perhaps be commonly be- 
lieved, that thousands of feet of rock were ground down and 
worn away from the preexisting rock surface by these glaciers. 
No reasonable evidence for such a statement has ever been of- 

fered, and Professor Fairchild and other geologists have long 
ago shown that the quantity of rock scraped from the general 
surface of the country by the overriding glaciers was compara- 
tively small. 

In a paper on "The Veins of Cobalt" in the March number, 
Vol. •5, of EcoNoMic GEOLOGY, Mr. Whitehead repeats the 
statement in a somewhat different way when he says "Oxidation 
ß . . is all post-glacial" and "No remnants of the (pre-glacial) 
oxidation are at present found in the' district." It is quite true 
that as a traveller wanders over the country he may observe that 
all the rocks exposed on hills, as well as on more or less exten- 
sive level or gently undulating plains, have been scored and planed 
off by glacial agencies down to the fresh unoxidized rock, and 
consequently he may jump to the conclusion that the glacier 
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planed off all the decomposed rock from the surface, whether 
that surface was high or low, quite irrespective of its relief. 
But such a traveller could not see the rocks in the bottoms of the 

valleys, for they are covered by superficial deposits of various 
kinds, and unfortunately if he came to the above conclusion, he 
would be ignoring the evidence that these particular rock sur- 
faces might furnish. 

But the prospecting and shallow mining operations that have 
been carried out during the past ten years, have shown that such 
a conclusion would have been incorrect. In many places in the 
bottoms of the valleys, and especially in those running transverse 
to the direction of glacial motion, and more especially on south- 
ern slopes protected from the impact of the glacier, the operations 
of prospecting, which consist of stripping off the superficial de- 
posits in the search for mineral-bearing veins in the underlying 
rock, have shown the existence of much decomposed rock which 
clearly resulted from pre-glacial oxidation and decomposition. 
Such decomposed rock is always in hollo,ws where it has been 
protected by the adjoining hills, a•d perhaps also by hard cover- 
ings of bbulder-clay, from' the scoring action of the glacier. 

Typical examples of this pre-glacial decomposition may be 
seen on the south side of a hill on the property of the Anchorite 
Mine in Porcupine, Ontario, and in a somewhat similar situation 
on the property of the Otisse Mine in Matachewan, Ontario. 
But these are only 'outstanding instances, for similar occurrences 
of decomposed rock or vein matter, the result of pre-glacial oxi- 
dation, may be seen at many other places in northern Ontario 
where prospectors and miners have cleared away the superficial 
deposits from the surface of the underlying rocks. 

It is possible that pre-glacial gravels may also be found under 
the glacial deposits in the bottoms of some of the deep and nar- 
row transverse valleys, but as yet, so far ak I know, no such 
gravels have been recognized. 
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